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(54)Title: APPARATUS FOR GROWING CRYSTALS 



(57) Abstract 

A simple and cheap apparatus for growing 
crystals, useful for crystallizing biopotymers such as 
proteins. The apparatus (20) is provided with first 
liquid reservoirs (23a and 23b) for holding a liquid 
used for growing crystals, passages (26a and 26b) for 
transferring the liquid from the first liquid reservoirs 
(23a and 23b) to other places, and a second liquid 
reservoir (24) for receiving the liquid transferred 
through the passages (26a and 26b). The first liquid 
reservoirs (23a and 23b) are formed on a substrate 
(21) made of general-purpose material such as glass. 
The second liquid reservoir (24) is formed on a doped 
silicon substrate (22). Crystals are grown on the 
silicon substrate (22) placed in a predetermined 
electric state. 
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is tioumxhZo z.<D%fc\L£nt£, ftnfc<D&m&. p Hmz&nom&xm 

ffi^teicjfeJi, 0 3 9 iCfrrTX 0 It, ^£3 9 3 a $>£Xf3 9 3 b ±K1, Kft 
t&Wi<Dmffi3 9 7£$^ ^3 9 2\Z.£^X%tl?tV&ffl£1ntz®&3 9 1 a *J 
<fctf3 9 1 bP^\^(Dmmtitmm^m3 9 4 a*ij:tf3 9 4 b £*;}ve*lfiMt 

T«fc9#*U^ft£gH-r t^-C#So *fc> ^ffi^tetfc&tt, 04 0(a) 

*5J:tf4 0(b) l^-Tiptc, Sft4 0iil:, £4&«££W-f 
fS^iSii 4 o 7 ir et®#Jtf>i£ig 4 o 4 kZ®5mm&b'ffi,xxm , m%<DW\ \C 

25 tf^©5fe{Cj;oTiNBV^(D^4 0 &*Wtfct§ 0 Z<Dm<Dffitl4 OG&ftLX 

ffisfeft^/j:^ &&itt>mmzhz>o zftbotiMmt, y<y^mtitm 

LXmW<Dmi>#%\c0>te<X%tfb^^tzm&$:&LX^Z> o 
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*1\ £<<&4fMi#*a*> *Sfitt#6»Tfc<» Lfc< 

-r<, sjart-cwatrsitfir-rrt^wHTfesi^^fejxTv^ (tatf 

F. Rosenberger, J. Cryst. Growth, 76, 618 (1986) ) „ -f t£t>h, £ffcS># 

9 9xt* -mmimfobfatoZfr. Ats**,***. t©#*»f>4^fc». 
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JKritSrWlPTt 5§SB«r»-r 6 r t XhZ> 0 

SB l <DWmW&, *fctt»i©**t?B»t*KoW**^ 
SBlolW-fcfcJBriteHS. S&2©i£ftBT@8WS. jSi$H^!;£«j££trtgi«©£ 
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*5««r*i-¥IBH» X - X#rBii0*5 JitfY - YWrffi@T?*>5 0 
132 1 (a)~2 1 (d)«, H2 0(a)~2 0(c)|C^-r^WTgUS1g^ii 

02 2(a)~22(f)ll 02 0 (a )~ 2 0 (cHw^I&iOfcfcO&ftST 
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02 8tt, 02 7^-t-g£?S«7>L-L' 8rB50-?fc5 o 

10 02 9(a), 2 9(b) *J«J:tf2 9 ( c ) »*, 02 7JC7jrf»(t?etf>X-X' #r® 

0, Y-v mmm&xvz-z' mm®-?hz 0 

03 in, *%w^«ts^figsffl^g^it!i^j^-r^0-cfc5o 

03 2«, 03 oiz.7r^mm<D&mw%7jkirm*mx'hz>o 

15 @33(a)~33(c)lt 03 2 K^-f ^gWSV^RilJW^tf t>*xfcRJ& 

■fe/nc*3v^TfRtt:^ift-r5ei^^^-tiis;0^fc5o 

03 4 (a)*J«tV3 4 (b)tt, «j§ILA5^$4xyt^«£Bf©^*5it5^S 

03 sit, Ra7L*i«tu { r-f 7^ h'tmi bntcfcfo-t/i>zm~t¥-m®-?hZo 

20 03 6 «, 03 5 \L7jk"rfcfo-t/U<DW6Wim®-?foZo 

03 7(a), 3 7(b)*5j;l/3 7(c)!*, 2BI«fc:|3V>Tfl*3Jxfcfc*J*ft 
ffl^l^^-f-¥®0> X-X»rffi0*5«fct/Y-Yl?fffi0T?&So 

03 811, 03 7(a)~3 7 (c)K:^i-«aS:fflv^lS*l«ftSrtf* 

25 03 9tt, tS*O^j5fe|ifflVNbttS3SfiO-WSr^i-^0T?S)S. 

04 0(a) *5«fcV4 0(b) tt, f&|W>#fefcffiV^ftS§SB©fc9 lo©« 
Sr7n-r^0Tfoa o 
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cFftT^So Yonath Bacillus Stearothermophilus .tOffittJ 

$L^Xh 5 k 3i^"CV>5 (Biochemistry International, Vol. 5, 629-636 
(1982) ) . j 

zti&T^x<n®mz&mhx<&mxhzfrk'ofr\**mxhz 0 -ask, * \ 

«rH»rsit*«"c#5. fc*;ttf, mi (a) *sj:tn (b) ic % *m*£i££ 
^ris*«*sH3e**t, «»***Lr^<*^«:«saftfcsH-. @i(a) ^ 
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® 2 ( a ) -2(c) l^-ttSi&fiJcgffi&ft 2 0 li v ±&g<g 2 1 £ ^ixK&'g' 
*JJ;a^4^e>©^©2*<^iK^TLfc«l^^$i^-CV^5 0 2ooS#-li> ^JVP 1 

n^^^-r-5fc*^tT'egi52 3 afc«tv2 3bS:«i^-rs„ 2*^tt, m t. I 

10 ^ff?©^2 3 a^j;t/2 3 b^e>^iX-PiX^^ift$-frSat8S2 6 a*3j:V2 

<7)Bfln&&<*J:9£T$S1K2 2^^$HTV^ 0 ±&&J£2 l !: 
K@?Li^^5rSCTgi5S«2 2 irtiot, m®2 6 a *i«fctf2 6 bfrb 

mfrfrz>m#&fcft-rz> tcsxom 2 4 jt,s„ ±sbs& 2 1 1 

15 te2 2ir«H*-5lt^J:oT^$ix5. fct^.tf±gCS«2 itt^f7^S« 

TS6SK2 2«^y3^«^ai*^*sS4s-c*>s, s^y 3^ j 
Lx±um$L2i\zm&tsftzztibW*L*\ i/y=>ymtfct#7xmfiit$: j 

0 2 ( a ) ~ 2 ( c ) K^-f &Ett> fcir Z.tim 3 9 //MfiKftffi^B 3 

25 oKiiaiAtfr^-etSo ±&S&2 1 £T&&«2 2ta>ibfc5£g2(m, 

^3 2I^J;oTI5^m$Hfc^3 lrt-C^|f^3 3tCj:oT«l^¥l-5: I 
J$£*v5„ £&3 1 |C«tt@^jS3 4*tt*$lX, ^3 1 ftiZffife<DtiMM 
®m3 4KJ:5«SUaE^4itfe*l5. ±gfS<g 2 1 CD$fm@g» 2 3 a fc- 
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t> 9 1 o©*nmh2 3 bi^t, «»r^v tmmttaoGifkittmtm 

r*T,b©i£fc3 5*3«fctf3 612. oS?§2 6 a*J«t(/2 6 b fc^ix^ixtf LTifcffc 
fc^fc^fcfcStffctt (*«) 3 7#<R»$*15 0 &$3 7Ji&ft:3 5*i«fctf3 

2 (DOT 2 2 a Kltt. »^B»3 4K^$n5K#IOtCT±JfiLfcJ:5* 

*y<*nm<o<k-&m*, &tm%fi5.mk£y. 

mS2 2aizm9kL. «*«r»riW-5J:5K:4S. M2 2a±T, ^A«^B 

B3fc^J:V***©iMIK:ftboT» Mtmraft 3 7tettv\J»*6 

2 3 a lO&aMfcffJIifcttSSfcAn, tktWttW 

^L«Si«ftSrfT*oTt>J:v\ dft^MWUV^ RHM3 
7fcloo»?lt(!»U ±S5Ste2 l fcff2*££;h,fcffr@gB2 3 afc-fctf 2 3 

b frb*i^tii&<Dfr*n&£Tm&»&i&\z&m%^*tf®n 3 4 

ZZtfCZZo z<DXo fc*fc©mi»i:t*i*o4 CKB«rR»tS r K «fc 

»±ic7pLT#fct*59, *»w©shiic*jv>t, isa©^^*^*^ 

S 3 J: 7 fc, 2 3 a * 2 3 b £: ft® gff 3 4 t ©fflttt&iltf 

i"*t>*>, fff@SU3 4tt, S/j4>#fflKoVvc % i?ggP2 3 a*fctt2 3 
b J: 9 fcfiHttRfcfcS. w<DeMS©fc*!>, Rf®«f|5 3 4^«fif$4x5}«tt:|iRfe 
S62 3 a£fctt2 3 blCfiftft&S&^o CKD&flcDfctfK j£!g26afc«t 

1/2 6 b0RH?ft3 4<M£jr?Stt2 3 a *5J:V2 3 b*i©|BHaE*Sgj4«4i:, 
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z<Dmfim&m®t)t ixm&a 5*5j:tf3 6i;m@g&3 4\mA-rz>zt&x' 

m 4 ( a ) ~ 4 ( d ) fc^1-gftj**fflSSK 4 0 It, ©*ftT-cte*<bofc«> 
o*? v-~yy&ftteo<Dlz.mLX\,^ 0 g©4 0tt, ±&&t£4 ifcJ;unF 
5 gflgffc 4 2 ±8&&l£4 l |c»2, 1 0®©i^, SiBoRjiTL, *iJ:tf 

l 0#<DJll^ffM£;h/CV>S o -t*veti©a-Wi» $#f?@8B4 3 a, 4 3 b, 

4 3 c, 43d, 43e, 43 f, 43g, 43h, 43 i *5«fctf4 3 j &ffiffc 

ZtlZtKDmm^ttfrZmtMft* 6 a, 46b, 46c, 46d, 4 
6e, 46f, 46g, 46h, 46i $>£V4 6 j ZffiffcrZo ±g&&«4 1 

S«^6/i^>o ±&S«4 i tt, TSPS«4 2^ite>ttf^kflg (s i 02 

IBS) £:frLTT$g«4 2fc«^$*t*. TSI5SIR4 2 tf>£B £ Jb&SlR 4 l 
flM£;ixfcltSft<^fteh,£KJ;o-C, fMr@g|U4a, 4 4b, 4 4c, 

15 4 4 d*>«fct/4 4 eftS£j£$Jx5. i£ftfr@8&4 3 a~4 3 j tttlsetl&fit* 
JxSK^tt, IK46a~46 j £;frLTi£fli:ffr@S|54 4 a ~4 4 e|i»£;ft,jAtr 
it 5 . d^HTtt, 3oott#:|fi'eiW:2*©»BT?o4v^3.c=y 

B 5 ( a ) *J <fctf 5 ( b ) K7tf-%&&.&RmU 5 0 t> * B* ©*ftTT«*flS^ 
MtS. T8Pffl85 2tt, *©J:fcJ&&$;h,fc&ftJ&5 5fc#LT±»g«5 1 

K££$ftS 0 £Jx6©JCiiftiTtt£«5 2 *fc.*o-c, *£ftjrr®gfl5 4 a , 

5 4 b, 5 4 c, 5 4 d*5«tt/5 4 e ±»S« 5 1 Ictt, E^O 

*t &mirrm5 3 a , t£bmzmm<D'b£tmfttfm&5 3b, 53c, 5 
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3d, 5 3 e#±U5 3 f &®tfhMc »»Jfffi?»5 3 a tttfi$*J J:t«i© 
M&5SSl&5 6a, 5 6 b, 5 6 c, 5 6 d fcitfS 6 e ft&WLZfrZo tit^ 
oT, j£fcffr@g|5 5 3 ai;ifiM$£iT,5$fc»*, ^i5cEl:TBE8S5 6 a~5 6 e 
LT^Rf @SP 5 4 a ~ 5 4 e Kfltix&tro fi£ffcBT@Sr> 5 3 b ~ 5 3 

5 f fcfcSSiSJlWfiOUfcS-atKS 6 f , 5 6g, 5 6h, 5 6 i , *>J:U*5 6 
j t>mmZhZo Lfcj)5ot, $t#lrf£8ff5 3 b~5 3 f <0^*v£*ixa>f>&&5 
ftfi-ett*&#tt£*5 d t&T% S„ ffiftlfim 5 4 a ~ 5 4 e 14, ^Wix 
g&£^S?j£ft£gA;h,5fc«>, tf@SB5 4 a~5 4 eX-*th?iX®btlZm 

LTV^„ ^16 014, ±$g;|£6 1 £T$&&6 2 a#£tf6 2 b<bd>?>£5„ 
r*l<b©S£WU ®2(a)~2(c), @4(a)~4 (d)*i«fctf|g5(a)~5(b) 

15 ±sps«6 i m^o^^tt^^fife$n?)^a:w^L<, r 

g&gfce 2 a *3it/6 2 bfi K-f^^**vfci|i*«:Mg<»©«*^*l»$iX 
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25 *5oT^y3^ssi^e$ti5^a5mfi[ti^*6fe8« (fcs^iitetefit) m 
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wmLTJE<Dn®mmmffizfi-tzmfti-it£m^ *-m, ±as ttz t mm 

m<Dmmzts^xi£&<Df8.&*toM-rzzt&xzt>o 
mt&tn.<DnM*tz\* PMis v^yt i&mtit<DH$i$.rz\t pm^ v=>>t %m&it 

\mw&<Dmzm.*mifctz>w*. mmM*tz\*mm<D&*zmzm l 
riz£^x$,mm&£htzi$ftzm&ik<Dtz.#><Dm®\z.m^x t> u * ? 

ISOV^i (Vf£) 8 2a, 8 2b, 8 2c*J«fctf8 2 

djsw&ztiZo zti?fi<Dvm\z.mzmz#£vma&oi®\m*vx\<^ 0 

fi£$^5o $f>l^®t-«, «»<£>Dfl:0t<Z>f&9 2 a, 9 2 bfcj:^ 2 cd^fifc 

£ft<5. ^^€tt^»li^nt5Pap^<ei4S^o-c^s„ ^9 2ai4 % r^qgp 

o*a<t*) t ) mz<D*Ammz&^#F#i*tzitft&w;<Dmxtbz><> m9 2 b*j,t 
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£«&BBT?fc<5o -t^^s ^ffigM 0 l±«fc9<bvfil$i 0 2£*i^?*t*l 0 
4iiJ?<ftoTi^, v»Hi0 2©ft ) fv^it r^fflroR-? 
««©S*9IJ:J:9, mm l 0 2tf>*s#&t>/£< kfr^BZfrbo Ltz& 

25 5o -t^t>*>, jusm 1 2<Dmam&Wci>m*&%tis^x* 1 5*5^ 

fi£U Sim5l^l-J:o-CJ*im$^o ^mffi£f^fflo&^m«i 1 414, fttti 
1 2<^t£&K:fc^Tfe^#/£<&oTv^ 0 &&i 1 o±i;:jfM£;tx 

$$1 1 2<z>aigr>(w*5v>r^^«L. 
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fc##*Lv\, ismtB^w^ ?L *fcliT^7>K£lotf>fiffi 

0 1~1 0 0 // m(0$5ia L < , S$ttO. 1 ~1 OmmOggffl^jtf* LV\, 
£?c, a*fcttT>f 7 > Ktt, 1 n m~ 1 mm(D©ia^R|-effM-r 

SH^*S«F*U\ »l£fcl«l<Di££li, 0. 0 1-2 OO/i m©®BI^0*L J ft 

Nli/ y ^ yi©±|: P Iv' y 3 ylwr^f 7 v K^Mt 5 r i t J; o t ( 

t 

15 7Lbftz>o 0131*. ffiZBf&Ltzm&vmmniiLZ&Lx^Zo tztz-\i, n 

0 2 ( a ) ~ 2 ( c ) !Jl^-r^RfeSffl^gW±^S^tt, fcH«014(a)~ 

20 1 4 ( f )^-r«t 5'fc»t$*t5. *-r , mm\z&%%** z<D&mi 2 1 zm 

ffi-rz (hi 4(a) ) p mfci 2 m> fctx.«^7^i-efc5o r 

1 2 1 ±i^£<^*-y&wts{*iiigsi 2 7 a zrtffc-rz (@i4(b))„ I 
*¥'b\z.nz&-rz>i%mmi 2 7 a Ktmsrfli^fcato!) 

ifcKJ: 9 AMI'S -5. ^s^y^KJ:*), »«El2io«t»*tt 

25 28^^-r-S (01 4(c) ) o tf^Sffifc^S/^y^-f-S^ H 

1127b ZBfSL-rS (014(d)). &®m<Ds<?->{t\Z.\^ ®%(D V V 
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i&ffimi 2 7 bX'ffifrtlT^^WAlzmZ-l 2 3 a&itfl 2 3 b. ^bt/IC 
ftl 2 6 a*J<fctfl 2 6 (01 4 (e) ) . i©ie{d*5V^T» * 

^©Wil^Sn, S@7Li 2 4 jWBritSttS. «»Bi«rBfe*L-C, 8*12 3 
a*>J:U<l 2 3 b, RigTLl 2 4&£Xfimi 2 6 a*sJ:Vi 2 6 b 
5 12 1tfft&Jt* (014(f) ) . x?7-^trfflV*fcftX#&li, «fc»}j»)BB g I 

10 0 2 ( a ) ~ 2 ( c ) K7Fl-g»CDT$S«li* fc t 0 1 5 ( a ) ~ 1 5 ( g ) , '\ £ 

16(a)~16(f), 1 7(a)~17(e)*fclil8(a)~18(e)l^t,t? 

*** 3 1 3 2S:ipii-r5 (01 5(a) ) „ m&l 3 2{±, tct 

15 x.«^y n^f B A>?>*5„ m&l 3 2(c#LT^;*->'&A£fT&? (0 

i 5(b) ) „ stei 3 2±\z.\mj£<Dm£T-*tiLV>>mi 3 3 a#«$*t<s 

(115(c)), ^Mfei 1 3 3 all:ift'>!) ^ y (S i 0 2 ) II 3 4 a 

b&tfi-rz (01 5 (d) ) o mtisy=>ym&ffife<D'<?->i 3 4b 
\L^yi-yy-fz> (01 5(e) ) , m&Ltcmfomm\^?3-yyzMLtzm, 
20 mit f s v => >m zmik-ttitx. *mmm<oT<< 7VKi33b 1 3 2 ±t 

?&&£*v5 (015(f) ) o &v n t\ ?mmm<D74 7 > k 1 3 3 b 5 : ^ 1 

£«U 3 2 0>HH£M*'9 3 f <S i 0 2 ) Jgll 3 5£0fiH-5 (0 1 5 £ 

(g) ) o &±<o^a±^\t, *mfr%m<»m%7**xKmm^btizi>m 

25 01 6(a)~l 6(f)f4, V^SrlT-r^TSPS^cDiUii^jfe^LTV^o ^ 

g&*£££*Tf6->'J 3 2' (016(a) )„£ | !| 

113 2' ±.\Z*to<faM 1 3 3' a *M&tZ> (016(b) ) 0 ^W^M 1 3 U 
3' a±fcWk5/y 3 4' a^^i"5 (Hi 6(c) ) , Rfci'Da- 

Vl^5r^<0/^-^l 3 4' bl^y^^-fS (016(d) ) 0 iffiLfc 
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Ste^SD^m^^S'^^^^JS-frtfs Vftl36' a, 136' bfc^tMS 

e' ctmbftz (®i 6(e) ) . mtyv =tym*mzt:Liz'&. s«i 3 

2' OJifflK:gHfcv'l> 3^11 3 5' £J&ricL-CT&gl££#S (0 1 6 = . 

(f))c I: 

5 ttfc>>)fc01 7(a)~l 7 (e)^-rii^iZ.m^m^.LXii^\ *1\ &m ?* & 

3 2' Zmffii-Z (Ull 7(a) ) 0 << 
^jfelCioTS^l 3 2" ±fc**6&Sl 3 3" SrJgfiJc-T^ (01 7(b) ) „ 

3 6* a=Sr^LTVN< (0 1 7 ( c ) ) „ K!ngB£l£< LfcV>*§3\ $?>U:K £ I 

$&tf>i?t 1 3 6 * bJUtfl 3 6" c##fcil5 (0 1 7 ( d ) *5<fctf 1 7 

(e) ) o mmi 3 2" <Dmm\miti^v a^Ri 3 5" $t«lt, tsps« = j v 

##6*1,5 (01 7 (e) ) . I ! 

01 8(a)~l 8(e){C^-r<t9^, ¥bfcg«<7>^£<^i£lcm£tf> j' 
15 ^^~^T^I«^*^tTfcJ;v\ *-f, ^g/j:^t$<DS«l 4 2Srm{a 

(018(a) ) o 1^142 ±Kl{&^l& 144a (018 h 

(b) ) 0 V yyy7 4mig££oX'**->ik£tltc&mmi 4 4 bSr^L jf : 

-C^ftASrfTftP (01 8(c) ) „ fiSW^^ * $ftfc&#£JWO j jj? 

tt#ic*tM«i 1 4 3 nw&ztiz (018(d) ) „ mm 1 4 3 oBH&Rfl: ' [;. 

20 >y =iy|^i 4 5&)&&U 0rHOTlftg«£#£ (01 8(e) ) 0 : I* 

0 1 9 ( a )# 1 9 ( b ) i^-r* 9 ±n&m t T6»S« t £&£-&T0 

2(a)~2(c)lC^-rj;5^^ a |fi)c^3HiSr#5wi:#-C#5. *-f01 9 | f ? 

( a ) KTfr^ri. o \z.±MW& 1 5 1 <b TSBIMK 15 2 2: L» 019(b) t 
7frfb&*) ; ttib%m£irZ>o T&S&i 5 2te, ±**££i 5 l 

02o(a)~2o(c)jc^i-^Ett, Ti»s«t Lx*m&mm<DKt>>)^ ■ \ 
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ffl&gieois, ±g|5gfci 6 l&itfTSflg&i 6 2A>b#So ±&&fei6 

ftff?®&l 6 3a*5«fcU<l 6 3b5r^i-5. ifcfttfrg&l 6 3 a \at%£<Dm 
ttZmVBf&Ztltctim 1 6 6 a, 1 6 6 bfcit/l 6 6 c^o/jid^o ffi»=Rf 
5 @S$1 6 3 b\Zb%£<Dg i tj:Zffi-?J&tfiL£tltzffi%l 6 6 d x 166e*iJ;tM 
6 6 f tfo&tfS. ±gjSS«l 6 1 ^^^tlfcSo^Kiiao^H^I- 1 
Oflt^o/^o-r^-Se -t$&«16 1tt, fc^ttf^7^l!!-C$>5o T&£S 
1 6 2h$7XM.t-tZ>^titX%Z> 0 T8BS&1 6 2Jbfcttl&10iMM$:f 1 
6 8M^ t |1©^«:|16 8±fcteSfUO¥»fcJl£gmM;J:fcttl& 

10 fcm(D£tiz%2<D¥mtemi e 9«$^ 0 120^1 1 6 9<dtj 
7^ kh> 1 6 8 .kfcfcvvc-* h y v?xmz.m*i£nz>c *w 

*MMWil 6 8^^0=1 6 9\C£iXm&ftmi 6 4 a, 16 4 b*i«fctfl 6 
15 4ciiM^^5o lBtftR?Sm 6 3 afcJlT/l 6 3 b ttti^fr&ftZtiZWi. 

SCfftl 6 6 a~l 6 6 f fr^L-Cffifftti'mi 64a, 16 4 b^l 
6 4 c fcSfchiitf £ t JiS-C* 5o 

H2 l (a)~2 l (d)l^f<t9l-, T»attLhlcBfJ60'<^-^'CiM«MI 

20 mt-s (021 (a) ) o mmi 7 211:^10^1 1 7 s a*s,t 

V»2^#«:il 7 9 a (02 1(b)). 2oiD««:il: 

V>T^«s@(0-gl5Sr^5/^yrt, /^-^k$*lfc^»H 7 8b*3j;tf 
25 1 7 9 bSr^1-5 (02 1 (c) ) „ £<b^ !> y^77^ffl^t, ^2© 

s^^u ;**-><tzhtzm2<D¥mftm 1 7 9 c 

5 (021(d) ) o &±.<DTU\Z£>) y m2<D¥m#<DT4jyb'1>mi<n¥ 
¥WftJP^7^7^K£W1-5T&&«©m>'9^ I22(a)~22(f)|: 
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*1\ ^^^^7^1S17 2' Zmffii-Z (13 2 2(a) ) 0 
S«l 7 2' 7 8' afci^2©^(*:il7 9' a£ 

^H^tt^yx-rcvD^ict <j*fMrr 5 (0 2 2(b) ) » m?<D*m#f$ * : ! - 

5 lyfynt^-yft^iifciiw^ftll 7 8' bfc'J:Vl20^ft: ^ jf? 

Jfl 7 9' b£#5 (022(c) ) . *mfcm-klZ.ffife<Ds<?- ^ttlTh 8£ 

te^y (s i 02 igi) 17 5' ^m~h 022(d) ) „ Rfls^ya 

>8gl 7 5' ^v^^fc LTH^14^5/^vrS:tT*^fi, IS(©Vil 7 6' £ 
*J#?>n-5 (02 2(e) ) o »V>-C V =^BIS:l^*-rS (H2 2 | t 

17 8' c*JJ:^2©^I17 9' c##e>*t5. VJBOJiEKte, %1<D I I. 

^HMWgi 7 8' c^sui-rso 

@2 0(a)~2 0(c)l^-r^fiOi:gI5S«ttv 023(a)~2 3(f)|C^-T 

15 Sg&l 8 1 (02 3(a) ) 0 S« 1 8 1 i^^f^<75^^ — ^>Sr*r 

1^5&$l8ll 8 7afc^j£^5 (02 3(b) ) 0 ^*f-y^K<fc9g«l 8 1 j: 

8 8^n (023(c) ) 0 mz. £t>iz'<*-i'{t£titzi%mm j 

1 8 7 bSr^jfc-f* (02 3(d) ) . &mmi 8 7b&T*?£ Ltxyfy | 
^lt*^«> S«l 8 1 ±K&*1 8 3, igl 8 6 afc^tfRillU 8 40*0 ;' 1 

20 (02 3(e) ) „ &^"C\ »HI^^*i-ix«, *K4»«Sr^i"5 ; ;, ; 

mmmmbtiz (023(f) ) „ k : ? ; •? 

02 4 (a)*5.fctf2 4 (b)^^-TJ:9^20(DSe[^^$H5„ 02 4 § g 

(a) fc*H\fc5l^ ±SBSfcl 9 1 tT$g&i 9 2#|ftM^t>*tE«* 
H5 0 -tUT, 02 4(b) K7jrf«fc9l^ *MKttgtf>8&##±SB£« 1 91© 

25 s@7lica tfi&tfj; 9, ±.umm 1 9 1 1 TSB&te 1 9 2 1 &m&zti. 

; 9ftO»«ir?»SU2 0 2 a , 202b, 202c, 202d, 2 0 4#Jf2f££iv 
TV>6o 2 0 2 a ~ 2 0 2 d 9$ 1 OttftiftmttB 
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egii 2 o 4 7««as«ap £'<Dmw.wfflw &titctt&±. 

fcJBlfcSlxS. ^ff?SSP2 0 2a~2 0 2dtt, #7*^©iHffl*m± 

5 fcJ&jftSJtS. #»©»»»S»2 0 4B, $$8t®8p2 0 2 a -2 0 2d^b 

10 02 a^^Bf@lf|520 4i:lij>ScK2 0 6 a^J:»)ai^$ix5o 

2 0 2 b, 20 2 c*}«fctf20 2 dtt, SK206'b, 206c, 206dl , 
20 6d2 *5j:tf2 0 6 d3 fclJ: »mJ&1-3B?@&2 0 4 tigSSSivS,, 
.^Mft«)*jK»«W2 0 4lBK:'btttK2 2 6ASR»tblx6. XR2 2 8a, R9& 
?Bt@gl52 0 4|S}±&ig*rf5o flfg&2 0 2a, 2 0 2 b 0 2 c (DM 

15 iZZgP^tt^P^fflSffi 2 0 8 d^J&i* m<® 2 0 8 te, ^K201 

8?@gP2 0 2 d<P$ffl$£fcfln&ffim@2 2 8 *s§9r*t e»tu, m&2 2 8tt 
'<y K2 2 1 fcg$g$*t£o m®2 0 8*5iV2 2 811/^ K2 0 l*3«tl/2 2 

1 - t K. J: 9 , JTrSSP 20 2a~202d fc*«P Six 

J: 9 /i^wm^iix.s^g^^ia 2 6 ^-r„ ® 2 6 icTjrf ^eki*, 

<0^1<D^ffr@^-*a^-t"'5^-fe^2 1 0 a*J«tU5 2 10 b, m2<Di£#:flT 
25 ©gBMB^-rSRJSi?/^ 14 a, 18 a, 2 18 b*5«fctf 

2 1 8 c#jg^/£{4H£gai!£ix5„ »«*^2 1 0 a*iJ:t/2 1 0 b tfrfc-t 
iVI 1 4 a i: 14^ ix€tv»IK 2 1 2afc«tV2 1 2 b £;ft,5„ RfS-fe^2 
1 4 a tmm^^2 1 8 a £<7>|81l*»ft8 2 1 6 a -Cj§*S$tt, #ftfci?^2 18a 
t 2 1 8 b<Dfflftbmc2 18bi:21 8c«igt»2 1 6 b*3«tl/2 1 6 c 
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; 

14a, fllMfcir/l^ 18a, 218b, 218c, *5 itftSSS 2 1 6 a , 2 1 6 

b, 2i6di, F-\?>rztitz¥mftm&&<Dmn.*twwzhtzm±£ 

Mt^2 10 a> 2 1 0 b*5j;tfE?&2 1 2 a, 2 12bll^7 
tV2 l 0 a *>&«MMfc«:ff& V/^g^<Di«#^fc&^%£tf©&«r« 

20 tt^-t-^r ktf-QZZ,, R& J tA>2 Halt ^tL^O^^AiX, IMMfcK 

»j«-feA'2 1 o bKm®fe<Dtz*><Dmmzi%ftZitxh±\i\ 

Kfc±A'2 1 4 1 0 a*>«£tf2 1 0 b frbZh? L 

25 TK££igr$-fr5;: 

«*IBfc^**Jlfctt*OV»|A»«)«||*$*l5. B28tt, 02 7©L-L' Rfr 
BiB"Cfc»K 02 9(a) ~2 9(c) tt, @2 7©X-X' Br®®, Y-Y' Kr 

is!a*j«tu c z-z / »fffiia-efc5o ^22211, m&£vi&£<D&tez>vm%> 
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2 2 2 a, 2 2 2 b#£lf2 2 2 cfrbm&ZftZo ^OSt $*V5^ISJW^W 

5 2 2liV«|&2 2 2a, 2 2 2 b*5j;U<2 2 2 c K £ o TPgffci£tf>J&tK t £*VC 

10 H3 oic:*3BWK:|£5«B©* ?>*5^«Sr*-r. £&j£5J8gB2 30|: 

tt> »10«*»8»l:«St5»«tA'2 3 0 a, 2 3 0 bftjtf 2 3 0 c # 
«S4iaiH**>»fCEB*n5. ««*A'2 3 0 a*i<fctf 2 3 0 b*>b**l^*t 
0HftSix5#«&SAJx6'<< , ^20®^frfggi5l^^-t-5^-t:^2 34- 

1, 23 4-2, 234-3, 2 3 4 - 4 — 2 3 4 - n #RI* k*UT^-5 0 
15 &i£ir^2 3 0 a:}3«fctf 2 3 0 c *^*ftm{fet&£;h,Si$i££gA;h,S'<< , 
m2 0?^JIt©lH5iCffi^-r5^-t>'l'2 3 4' -1, 2 3 4' -2, 2 3 4' - 

3, 2 3 4' -4-234' n &jVO^&. *gffc-fe/W2 3 0 a ^fett, »ft 

K23 2-la~232-na/ibW:23 2' -la~23 2' -naW 
^■fe>KliiVTV>5o Bifc-t*' 2 3 0 b ^bttiJftifS 232-lb~232-nb 
20 ^R*£:-fe/HCjil/T*5«J, fMKir^2 3 0 c^t>ttl«2 3 2' - 1 b~2 3 

2' -n b#£££i?/M£3itfTV^ 0 fc, $&tf>££ir/M:tt*r 

25 238-l~238-n4^l:238' -1~2 3 8' - n £ 
tlb<D&Wt±A't&Kfo-t'l'b\*. itl^t\MV>2 36-l~236-n&£>tf 

!:2 3 6' -i~2 3 6' -nfcj:9ai£$ixa. Rf£-fc/K aBK-fc/HsJ:^ 
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»±fcJBfifc-e# -So *fc£§2 3 0±KI*, An&ffl®&2 3 1 a*J«fct/2 3 1b; 
/i^U ? |i9J©fflm^2 3 5 ato£V2 3 5 b imfe<r>'<? -yXB&ZiXbo 1JB 
$ffi1Hi2 3 1 afcctU^ 3 1 bKtt, 3 3 afcJlU^ 3 3 b£#LTm 

J]t>m&£*lZo mi&ft%.&2 3 5 a*J«fct/2 3 5 bli, g« 2 3 0±l:M$ 
Hfc^?-2 3 7 afcitf 2 3 7 b 'fc^jh^fttSttSHS. wftb<Om&*5«fctfB& 

^•to^ai^fj^o »nfiftfflm^2 3 1 a *3 <ti*2 3 1 bicism-t-*-^<fc 

ffi|^g3 1 0«>*iS£li, ^1 CO^(*:B?Sgi5»^Si-S^<D^-fc/U3 13 a, 
313b, 313c, 313d, 313 e*J«fct*3 1 3 f , t£ 2 (DfeW. 

9r%mz®%'?ZRfc-t'l'3 14a, 314 b*3<fcl/3 14c aSjg^ftftgfciB 

mztiZo zhb<Dt8&**'tfci&-*A'b0>W£-tts zti^tim&z 1 6 a , 3 

16 b, 316c, 316 d. 3 1 6 e *3«tt>*3 1 6 f jW$jft$JVCVi5. Z.fl 

t^^tt-ett^-r-sstEt-tt, nmn3 1 7 a , 31 7 b*5j:i*3 1 7 c # 

irfit>h, KiS?L3 1 7 c < , Rii?l3 l 7 a jM*t>/h$v\, £ fei- 

gns 1 0 mimw&z 1 9*j«twa«in^ffli;iS3 1 8t>m-tb 

tiz 0 ® 3 1 fcTjt-r &Hij&gjB£g 3 1 0 1*, 1a 3 2 ic7n-r<t ? tmm 3 2 0 k 

#7*g«^tf>±g|5g«3 l l tn®H3 1 7£|pr3 W*S<£ 
^TSi5StR3 1 2 £ft>&&*tt*J&Jt/B!SK3 1 (Mi, gg§3 2 

*v& 0 ^s§3 2 lcDjitKte, ttffm«o$tt3 2 4#{&# $n-c*J9, &§g3 

2 KflPnte, »«o***RCfc»i::«3 2 2K«fco-c&e/!$ft5. £J#W3 
2 3K,fcoT*¥fc&#£;ft;fc±gBgt£3 l l ©Mt/Hcii, 

*«** J »T$*V5. *jR-t/HC-tH^n*»$ix5iR»3 25fcJ;tf326£> 
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-tttt. ^ixehJcK£:frL-tTgr>&Jg3 l 2±0£fS-fe/M-feh,jAtro gftftjA 
/vfcMli, Hii?L3 l 7£#LTTSl5£tg3 1 2 wTffilwffMSftfc&ftJfrg 

aci^frfSo ~<dxo\zlt, mfcRr&mm. mtxDjjiZHcmhTfritzm 

Rtf-fittf), MH-CfcS. i§fa\ M® : fL<nW.&\t. 1. 0 m m~5mmCD$&fflT 
10 hSZtmtK, 1 0A/m~l mm<0$5lltfS£e>K:$f*U\, RJfc-fe/HCltt. 

03 3(a) -3 3(c) K»?LfcJ:oTiil&$;h,fc±»^*n'fcT»R 
j£i?/Wiftfft5iUI£^1\ 03 3(a) l^-t<fc «^tt«K&#LTT» 
S«3 l 2<0±fS(c^eJt^tufc±gpg:^-fe/Hc:»IA-r^^, flcA Lfci£te«j§?l 

15 3 i 7 [Lx^xr^R^Mmti^h, m®3 2 7 1 Lxvmznzo 033 
(b) jc^i-ipiw, mm* z biz±nix.fo-tMcmA£Ttxi,^< mtwfi 

Xifrtk&WhZo $ht®i&Z±.MRfo±MmK£ J £Z>b. 03 3(c) 

20 Ktt£?tm<Dmm&ftftt>fr5£o£f£z 0 fc>§?i3 1 7©g«r»£*u--r 

XKL-t*5<£, 03 3(c) ©At^-r«tplc:, imnmRftXl:j}fa&£ 
XfTJjfa<DffiMmmz.£.CZ>£?\CteZ> a 03 3(c) <DB\Z.7jk-f£? 

034(a) 14, 033(a) -33(c) t*1-»*«rP*WU»1-5»«M 
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<Dmtt LT^LfcfcWTfcSo 03 4(a) |I*JV»T» «t4HU4B*ffl, 8*$fcl4i§ j:J 

•ttf>&l4£<&fcLfcV\, *©J:?fcgi©l4, 03 4(a) fclS^TWlZ-C* : * 

5 $*t<5 c *%W<o^g{c:^v^-cii, 03 3 (a) ~3 3 (c) jg 1 

«Rtfir5S*t«H1"5„ 03 4(b) «, 034(a) fc*1-*««ffc©fi)[ 1 I 

10 te«UlMMft«:*L-Cl*S. 03 4(b) fc*rftt»X' , Y' fcitfZ' 14. 0 .. £ 

3 4(a) |i!47p-fft»X, Yj3j;0!Zl:WnmLTV^ o ? f 

03 543<fctf03 6 KLitfr X 9 SI l ©*«S*fctt8tMltr*1"*S'y => ;•• ^ 

13 5 8<7>TW7^K5ri9:»tTfc«J;^„ i/!i 3y|3 5 2i:it $&©Rii?l3 I 

15 5 7 $ ft5o ±SB&& 35UV!)3yl3 5 2i $ tv. ±gfKJS 1 [ 

i I" 

■fe/W3 5 4 a#Jgfifc£;h,5o >U 3>g3 5 2<D±^BL^±^3 5 4 a ££*Ml!| ; j 

' I' 1 

©BDld tTSPRJ^-fe^ 3 5 4 b/55^j£$ft5 0 *>lJ3>Jf3 5 2±KI4ijfSK5 3 j- 

6 a i3 «fc V3 56b^ LT-ttt-etifeft^t^efttt^^Stttuatf. . |,;.. 

Jgjftl4, 0. OOOl-lOOOQc mfS&^ISftTifctU* 4. < , <t 9 L < & 

<I40. 001~100Qcm©»tfe5„ NM#4tf PMKfiffitt*f|i(tfap$ £ g 

HTB, Al, Ga, In. T I ?ij:fc5 0 4#HB^-^T*fc5o Ngfc-*-- 
Sfc«xo|gv8i5G*t tTN. P. As, Sb. B i^£W6Cl£#T-#, W 
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=>^£JtH£-fr5;: t#-?t5o COii^O^#»l^lt}&«tli, 10~1 
0 6 Qcmgg<£8&K-CfciXte\fc< , l~1 0000Ocm©W5J:*)Jff*U\ !• % 

10 JS0>J?*tt. 0. l~2 0 0j£mtf>«&ll##£L<, 0. 1 ~ 5 0 j/ mtf>®Il# -j £ 

-TSd^TtS. »itfc£#lfi&-r5 i*cofltKo\,vt, *siio. oi~iooo | ^ 

0Mmro®iWK, 0. 1~1 0 0mm<Z>®BB##3;L< , 

tto. o i~2 oo/i mnmwfttiL^o m&<oM\z.£.r>xm&*m&Lirz> 

^£t>T#5„ r©i^> $&#o$ofis]|iteo. o i~i oooo//mo®ll 
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15 ggco^ei#^RB$tt^»'^. 0. l ~ l 0 0 n m<DmS<om^itn^M 

»i&&tf>©ffltt, 38&ftjfiM£? 3 0 ~ 1 0 0 t L < > 4 0 ~ 8 OVfr «fc 
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i/y^MO 5 fc*>£ p H 7 . 2 <D V 2 0 m g 

/ml©g«T«L, »ifc£#fco UT\Z-7f;-t£ 9iat, 2 

5 (l) 

^ 2 o Q c m©tt|gE»NS-> y a ySSiii:> fcVMTtmvy-l Xy&Ais 
TKfbv/!) 3V^Sr2 0 0 nmO^-C^tfCo LS I OS3ii7 P o-fe^|Cji^ 

15 1 OO/im^PiH 3>®W20 0^m(D^llTga?ll$HAc«|i§!fe«r#^ o 

^^fflilgOfc«>©±gl5S«WS3-r6/c:«), 2 5mmftTJ?^ 
lmm<D'U Uy? Xtfyxmfc&imLtZo Ml 4(a)~l 4 ( f ) «t 0 

37L a**U:tm«r*l*tfc, ^J&£ftfc2oo8^<0t>fXl*, 

5 mm, fltoftSflU 5 mm, 91$^ 1 0 0 // mT?*>ofc: 0 $©*BI* 1 00/tm, 

fi|OS$tt5mmT*>ofc 0 ^tfy^gfi^&SBKI*, 4 mm 

25 £iXj&£ittc 0 

nbttmM.<Dffi&&m3 7(a)~3 7(c)l^t„ /<4 ls??X#7Xfrb 
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